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(57) Abstract: 

PROBLEM TO BE SOLVED: To efficiently and selectively 
convert and remove CO in hydrogen- contg. gas in a 
relatively high temp, range and to effectively reduce 
the concn. of CO by carrying ruthenium and an alkali 
metallic compd. and/or an alkaline earth metallic compd. 
on a fireproof inorg. oxide carrier. 

SOLUTION: Ruthenium and an alkali metallic compd. 



and/or an alkaline earth metallic compd. are carried on 
a fireproof inorg. oxide, carrier to obtain the 
objective catalyst suitable for use in production of 
hydrogen-contg. gas for a fuel cell. At least one 
selected from among titania, alumina, etc. is used as 
the oxide carrier. At least one selected from among K, 
Cs, etc. is used as the alkali metal and at least one 
selected from among Ba, Ca ( etc. is used as the alkaline 
earth metal. When this catalyst is used, CO in 
hydrogen-contg. gas can be efficiently and selectively 
converted and removed in a relatively high temp, 
range of ^100°C. 
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(54) *j$^#X*©CO|^ffitt^tf;i^^ 



(57) mm 

So 



(2) 
1 

[#ffFft*©f5Hl 

r/w# y Aj>Mb'&«»tj«/xi±TA'* y ±SB£*wfr&tt 

J5*rCo 

t t>-«-c*>ai»#5i i x(* 2 *© 

[lft#S5] U iM>4< t t>CO 

&tf0 2 ^tf-f-S****:** J: 9 COfcSWiWfclE 
te»*f*#8cfc:feV*T, ttBBEi: bTit#«l~4©V^ 

tf>© C 0©Bfc*#ft> 
fcZS-g- L T * 5 t?fc 5 ft #B 5 

[m&g 7 ] &timnmm*m<$;m#* t?*> 

S St #5 6 IE*©** * * © C O ©l&*#fe, 
[*S9ll©f*iM&K91] 

[00 0 1] 30 

is, &me>*m$mm®m m*.tx* y*^b<f*^ 

(LNG) , T'n/^^ ^ytL<l«»^ 

<lpg) , -ryv. *r»u ett$©ft4bk#*MMsk 

* Hco SriS^6<3 KiEffcKiS-*- 5 r. k & -c * 5 

[0 0 0 2] 

CO + H 2 0 = C0 2 

[0 0 0 6] CO«HSrJ:!)fi«A*tMa»i- 
5f LT> akSt^^tlcKSXttBMf^*^^ GS 50 
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[0003] i©«fc 5 ***-l»IM^ftttfct>«*Wt 

tt) #«EfflS;h/CV*3. ir^s. »KfcJ8vvCV*se 

[0 0 0 4] LfcdSo-c. r. 5 bfcS&^WSIMftSrffl 
V*3^«tt©*&»J: bT bv^ 

tf^hLKti&iflliifx (LNG) , T'a^^, 

^^wo^*^ (lpg) , -ry^ nm, 

CO«**r«* < S*^T 
V^o ^©^> CO©lt*Srs MlOOOppmK 
Ts 0* L< (4 1 0 0 p p m&TF* HtC©* L< 1410 
P pmWTtV^5©jg^(C*-e^-r5it^M4LV^ 

[0 0 0 5] ±!B©f?3M§r$2fc-r 5 

*5f S©-oi LT V TIE©5S: (1) 

+ H 2 (1) 
**) £r*£AU CO*CO,K**i-**«fea*«aS* 

a^S^&b-CVSfc*. CO§rgfe{kb«}: 5 t-rs 



3 

[0 0 0 7] ^<DT%M*M®:1rZ>tcV><Dlsmb Ltd 

^m-a^K^mxmkm^n^ *ma lx c oz c 

jS&tefflTS^ffirt^x.PjftS,, CO©^fkjMKi bT 

Pt/7/V5t. Pt/SnO,, Pt/ 
C, Co/TiO,, zK:/;&7'f K Pd/T/WSt/j: 
^©feli^tfS&^TV^aJ, r^f>o«4^(4*fSS» 
14#-f-#-e/<e<, a»o*E<, c 

o©s^k^i-53i#y4;&M£W;:«>> 5/* 

*&a*#4fc:#&bTV^*©4>fi©CO«:l 0 p pm 

tgtfktcJ: 3«ttfcb*»**tfi:teS>4v\, 
[0 0 0 8] #»sP5-2 0 1 7 0 2-§-^tS»Ctt, tKPH 

fcfe©CO £ * VVfc*&*T;lf * © 

KRht>L<B:Ru«raj*Lfct>0«M!6ffl**T/TV^5 

■So 

[0 0 0 9] 3=fc, 2 5 8 7 6 

IC, CO2 : 2 0§i% CO : 7~1 0^*%) SrF 
e-C r«HK*fflV^CO««Srl*»%*tHS«U 
Ht'COSrRh, Ni, P d a»kStfftfc&«$rfcfeii/ifc 

^ofccoicov>tii, /7X-na >»8Mkb-c8fc*b 

3 VRJ&©RJ£®&* S 1 5 0 ~ 5 0 0 < Ct?fl^5fc 
COtfa»!IT?ft<, CO, J'flsU ttft 

t bT«v^fe*us****»iii***b, Mmmio* 

[0 0 10] 

[»9i*«l»bJ:5 4:i-*WH] ±WIWC*» 
e>*S*ufct©T», OS: 1 0 

_k, £F*b<te, 1 0 0~3 0 0 < CtV'«5it$!5fi<Ji«V>® 

5zK^-&*^ *© C 0©Bfe*/B«! 
t C 0£tf0 2 fr^l"***^;* * f© C 0©B££ 
[0 0 11] *«W©CO»*ffl«ttEW:CO»*as+» 

ici&m s ttfc^)isi-®»ffl ©TK^-g-*^^ ©aait»c0® iz. 

[0 0 12] 
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[0013] i-*t>*>, **W«>Sg»4ElT<Z>ii 9 "C*> 

-So 

(2) »^ttaW»b«fflft:*^^=T % TA-S^ 
(1) |B«©7k*-^*^^^©CO^*fflfi4|«„ 

(3) r/u*y^JS/5i*y /urs?? 

(D xtt (2) Et^^^^fwco 

(4) T/U*y±^JS^y */Vv"?i> -r^ 
20 mx-ht> (1) Xtt (2) fB«©7K^*^f^ ,: t 3 ©CO 

(5) **fc±jfc#i:U *»o^*< HCOMO, 

^&^rr**3fr&*^ «fc o co«r»R«MEfl:Mi*-*- 

S^lfeWSV^T, ftfe^ibT (1) ~ (4) ©V^^ 

kie«©*ib * jb v * $ r k *m ®c t * 

©co©6fc*;£i£„ 

(6) TK^Sr^^tb, a»o'>#< fcfcCO.Rim 

itl^fco T# kjftfc&S b 
30 Xt£Z>m&#*X'hZ> (5) B«©*Slt&*j!f^«f©C 
0©^**)Efe„ 

(7) fe&XKtmnmmmim^miJKxihz (6) 

IBtt©*^*^^ «f ©C 0©K5*^ffi 0 
[0 0 14] 

^«^cov^Tii?gi-s 0 *3g^©«4^(cfflv^5»^ttM«l 
8fc-rk4fcfi#t b-m, r/w$-t, ->y*, ->y*r^$ 

f^x7, ^/W=inr^V^{4rtt?5©2aW±S: 
40 -^tp t ©*>»£> *S#JLKftfr Sr*lf S ri:«!t?#5^ 

b<, «r^^-T*s»*bV\ ^^TttT i O s £ 

[0 0 15] /UX=?A§T&#fCfi^5tCi*, f!)^. 
(i, RuC 1 3 • nH, O, Ru, (OH) , C 1 , • 
7 NHj • 3H 2 0> K, (R u C 1 s (H, O) ) , 
(NHj ) , (RuC Is (H s O) ) , K 2 (RuC 
1 6 (NO) ) » RuBr, • n H 2 O, N a 2 R u O 
50 ^ Ru (NO) (NO,) 3> (Ru,0 (OAc) 



(4) 

5 

6 (H 2 0) ,) OAc • nH 2 0, K 4 (R u (C 
N) 6 ) • nH,0, K 2 (Ru (NO;) , (OH) 

(NO) ) , (Ru (NH S ) «) Cl s> (Ru (N 
Hj ) s ) Brj, (Ru (NH,) 6 ) Cl !t (R 
u (NH,) «) Bi,, (Ru,0, (NH,) ,J 
Cl e -HiO, (Ru (NO) (NH,) «) C 
1 3 , (Ru (OH) (NO) (NH,) J (N 
O,) 2. RuCh (PPh,) RuCl, (P 
Ph,) ,« (RuClH (PPh,) ,) -C 
7 H 8> RuH, (PPh,) RuClH (CO) 10 
(PPh,) RuH, (CO) (PPh,) 
(RuCl, (cod) ) „, Ru (CO) Ru 
(acac),, (Ru (HCOO) (CO),)., 
Ru, h (p-cymene) i4if©;V7=l>Al 

fflV>£>*v5. »*L<ii, SlSV>±(OA-eRuC 1 , • 
naO, R u 2 (OH) 2 C 1 4 • 7 NH, • 3 H 2 
O^fflV^tLSo 

[0016] /vx-^A©fi#:^ofi^i, temmmm 
tmx^». ^tt~9 ot-ci^—i omm. a 

tUO. 0 5~1 Oli%W*t<> *H-0. 3~ 
»TfSm 94>£v> h » CO^te^eft^/p+^-i ft 19 , 

[0 0 17] fimc/^-!>ASrffi^Lfc^, 30 

5o tt*ft«, S?S\ 3 5 0~5 5 0'C > 0tL<ft3 8 
0~500t-e, 2~6B#fW, #*L< I* 2~4BtfWgfe 

s. 

[0 0 18] T^y^:Sft^SrJfl^f1-5tc^ K 2 
B 10 O„, KBr, KBrO,, KCN, K.CO,, 
KCK KCIO,, KC10 4 , KF, KHCO,, 40 
KHF,> KHjPO,, KH f (PO.) 2> KHS 
0 lx KI, KIO, , KIO,, K 4 I 2 0 9 , KN 
KN0 2 , KNO,, KOH, KPF t> K, PO 
4, KSCN, K,SO,> K,SO (1 K 2 S 

2 O3 , K2 S2 Og , K2S2 0$ , K 2 S2 Ob \ 

K (CH, COO) ^©KS ; C s C K C s C 1 
O s . CsC10 4 , CsHCOs, C s I , CsNO 
3, Cs 2 S0 4 , Cs (CH 3 COO) , C s 2 C O 
3 , C s F^C sig ; R b 2 B 10 Oi6x RbBr, R 
bBrO„ RbCU RbCIO,, PbClO,, 50 
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Rbl, R b N0 3 , Rb 2 SO^ Rb (CH 3 CO 
O) 2 , Rb 2 CO ) ^Rbl;Na 2 B 4 0,, N 
a B,oOi«, N a B r N NaBrO,, NaCN, Na 
2 CO a , NaCK NaClO, NaCIO,, Na 
CIO*. NaF, NaHCOj, NaHPO,, Na 
2 HP0 3 , Na 2 HP0 4 , NaH 2 P0 4 , Na 3 
HP 2 0 6 , Na 2 H 2 P 2 0 7 , Na I, Na I 
0 3 , Na I0 4 , NaN 3 , N a N0 2 , NaN 
O,, NaOH, Na 2 PO s , Na 3 P0 4 , Na 4 
P 2 0 7 , Na 2 S, NaSCN, Na 2 S0 3 , Na 
2SO4, Na 2 S 2 0 6 , Na 2 S 2 O fi , Na (C 
H 3 COO) §ONai ; L i B0 2 , L i 2 B 

L i B r N LiBrO Jx Li 2 C0 3 , Li 
CI, LiClOs, LiC10 is LiHCO,, L 
i 2 H P 0 3 , Li I, L i N 3 s L i NH 4 S 0 4 , 
L i NO2 % L i N0 3 , L i OH, LiSCN, Li 
2 SO,, Li s VO,^LiSSr*. =.#/—A»*$ 

[0019] T^*y±*A*ft-e*«ra»-r*Ktt, 

BaBr 2> Ba (BrO s ) 2 , BaCl s , Ba 

(CIO2) 2, Ba (CIO3) 2s Ba (CI 
O4) 2, Bal 2 > Ba (N, ) 2 , Ba (N0 2 ) 
2x Ba (N0 3 ) 2, Ba (OH) 2 , B a S, Ba 
S 2 0 6 . BaS 4 O s , Ba (S0 3 NH 2 ) 2 *g<D 
Bafi;CaBr 2 , C a 1 2 , CaCl 2 > Ca (C 
IO3) 2, Ca (IO,) 2 , Ca (NO a ) 2 , C 
a (NO,) 2 , CaS0 4 , CaS 2 0 3 , CaS 2 
O e > Ca (S0 3 NH 2 ) 2 x Ca (CH 3 COO) 
2 , Ca (H 2 POj 2 §(OCaS;MgBr 2N M 
gC0 3 , MgC 1 2 , Mg (C10 3 ) 2 , Mg 
I 2 , Mg (I0 3 ) 2 , Mg (N0 2 ) 2 , Mg (N 
O s ) 2* MgSOs. MgS0 4 , MgS 2 0«, M 
g (CH3COO) 2 , Mg (OH) 2 , Mg (CIO 
4 ) 2 ^<OM gfi; SrBr 2 , SrCl 2 , Sr 
1 2 , S r (NO3 ) 2 > SrO, S r S 2 0 3 , S r 
S 2 O e , SrS 4 0 6 > Sr (CH 3 COO) 2 > S 
r (OH) 2 3?tf>S ri&Sr*, 

[0020] ^y=i>A<DSfl:^©a«rtt, ^mmum 

*K ffl^x &ffizttL,X&mb U0. 01-1011 
L < , 0 . 0 3-3 fl[*%<OttH^*iifi-T? 
ifc5o rtbfe<D^JR^*i*TB8J: 5^*VNt, CO 



(5) 
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[00 2 1] ±&T*Z y AJMbS*, Tfr* V ±M& 
JMiaWfcJ:ai6**ifT*>*b5. i£J!S«L a*, 3 50 

~5 5 0t > »*L< 1*3 8 0~5 0 0*C-C. 2~6B# 

#*L<tt2~4l#IBftj*1-.5. **S, 
LT||Jteft3fc^©»^WNfX£LTH:» WKffJ 

$><5o 

[0 0 2 2] ±|EP«**t*:ftM«CSr»S»l^aL/t 

4 5 0~550'C, »iL<H;480~530 
"€©&*-?, l~5f#M, #*L<l*l~2R#WfT5<, 

CO©aiR»<EfbMJ*SiSSrtf 5. #S§ 
KoCO©^i£|i, *K»SlcJ:o'r**Sr'Mrf 

l:J:ot# ft S ^©**^^f^ * © C O £: 

*Rttfc»*+S©fc#»fcftWlS*K WftttNUfl** 
$*if^©«JtiaPUffl**tS^, £*il;:l»££j'LSf>© 

[0 0 2 3] «T» *flI^*»e>CO*KJ*LT«m« 
HUB****** 5 ^&{CO V ^Ttft H-f 5 . 

i. *»©wr:ns 

JWIWfcisnTH:, #«©^cj|iai]tffi«m©ttK^J:o 

tttt:6fl:ISt£u CO^#^MB*3;h,fc3rS©* 30 
*&*T^*«fr#-5^» K&«#;*£#5;fcii>©&» 
XStt, &LT\&tt-X5K.s $£*©*»«» Ale 
*sv^T3teW*5V^tt«3KSitTV^*jSfe*iffiE*©*jfe 

CH 4 + 2H 2 0 -» 4H 2 



[0 0 2 4] £©aMrKJ£©JB»i: LTffl^5#&i|Sf£ L 

O *r*#-*-S*M«f * lc<Efc^fc#«©«HRl«l/aJ 

=-t»>. t'd^^, :/*>*©#<£**» 
fcSV^ii^Jfctf;* (LNG) . *m «»^© 

£Mfc**3M»#k *fi/—A's ^*/-/K -7us<;- 

S„ £ii,e>©5*>» i?©J:5***»iSfli«i|BHfcfflv^ 

j^*a^^A©a«j«i^©«»*«*i*© 

[002 5] l*riE&K£j££ L-Cft, *^5feSSJC& 

Cio-ciiiO-iRoMBS &#«¥^©f& 
MMUS, WBWWIf^^^ h£3£«©#tt&fl*afcVK 

*©&, Jt&&m©OT^*XiQlii*£*>«-T#Jjl 

-efcS©-?, i ©©?&#&« 5 ^<*^&KSJS£ SB 

TBI4-*-»COSri^7 h£/S£*iJfflL-tH 3 Oi:KJ£;$ 
*J£©-g|I£^«>C0 2 £H, |!:(5flsi-5ftif#«©JS. 

[0 0 2 6] £©£ 5*afcKR*H\ — *PSf©JlK 

C 0©»ldfeft^K#M!i-S - £ liBI^ 
fo^ hSJSSr?UfflUTt>gfeSr^«f'©CO 
«*©<ft*fcH:HWW**>*. US* **f*©JWtoic* 
©*DE»3kffSJ£toV^TW:, *^©#^S.VCO©@J 
*©«)^J©fc«){c, #c©5S; (2) (3) : 

+ CO, (2) 



C.H.+ 2nH 2 0 



(2 n+m/2) H 2 +nCO, 



(3) 



awfcsraj&f-s©**®*^. * 

CH s OH + H 2 0 -> 3H ; 
*ftSr»Jfei-S©*#*LV^. Kt£> COSrStTlB (I) 
©v-7 ha&f*¥8raS^fc5©X^&9©^*©CO 

fKB, &m><Dim<r>mc- c o 2 ^*sis©*^$c^ t 

^T© C 0>JS-&*^S r £ 5c 
[0 0 2 8] fi([fBttff^£*&fctttti: UTtt, J^W 
(Mm) ©«» J ^R*©«JH**VMiK**« : <Stfcj«:D 



[0 0 2 7] ^;?/-/V©7k^«gfeKS 
i^{COV>T»i, lk<D#, (4) : 
+ CO, (4) 

»WK^r3»*«laK4: ttli, ^J^fi, C u - Z n O^to 

«t. cu-cr,o,*«ak &&Nimmm, cu- 

Ni-ZnOM, Cu-Ni-MgOM, P d 

**©i^**^^»W»«{bB:*Sji*«MKi b-ctt, 

[0 0 2 9] 3c«S*£ LTt>«KfWKI4*< » ^Jfe© 
50 ^®m'>^-7 L -A^lc^ffi$tb5t>©^i:*-(£^©^© 
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»&tt© iv^K*S6jttt b< ttRfS* (f&£&$S§!©£JS 
jWEiKflyBSita. *©J:5*RJ&S6m: 

-SJtfciSJgfU j|{«ltfc:.fc5#8s, «5WMfcSr*Uffli-* 

t>©TM*ftV\, 

[0 0 3 0] SfcftRjSORJEftttW:* fflv^SJSW, &JC 

Tt>» (TO) ©I6fls*fc-H»R: (fftKlilO 
0%Wv«10 0%KSt) *#<U 
©»*»■?* 3«it*# < ft5<fc 5 K»*ff«r»*i-* 
©a*S*LV\, ^Il'jStt. *Rjfc©JMfc*# 

©COj fc^gSK** L T t> <fc V \, 

[0 0 3 1] r©<k5t-LT, 

#»c{S^£;h,;fc^a©&SC:ff ft*3* 

0. 1 O^e/HUT. #*L< {4 0. 0 4 */H2tTfcl LT 
48<©**fii-C*>5» r©&«I&©IS:|Sg-CCOig*<£r 
r ©± 5 feJfcttftffltAfcflUlE bT*5 <W;i<5t^o 
*©CO©^»*fc^©llfijtf**Lfirr*tt< 'iS. 

[0 0 3 2] ft*5> *»W©ttKSr«ffli"*i:, CO, 
■&*fi©iSV vfcgbtf L T C O ©^tRl$3£ifcl&ic 
££J9Fttj£ftfrii?t':P. CO,^tM#V^#-?tI 
#ft/ft8a*#£>ft3 0 JWSWfc^Ttts jftft 

CO,t5~3 3«i% »*L<(41 

0 ~ 2 5 H(C£J £ L<«15~20 &*%-£3T 

[0 0 3 3] **K©«B&HttfM-Si:» COig 
*#«V* (0. 6^*%«T) *m^^+©COj@S't. 

co^A^nv^ (o. 6~2. o&ft 
2. co©a«w<Efl:BSi*xe 

r. ©fi* «t v * 5 r £ J: 0 * c O s # 

1 5%*JUa±flRS-r* J: 5*ftff :- C 1 b 6 0~2 6 0"C 
V * 5 itISEWffiV ^fiS Sr^trMg* l!l*^T C O ©jlift 
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[0 0 3 4] K®#*K^^#*£^nLfczk^ 

©SsflDSte. ii/CO (*A4t) #ff*L<14, o. 

5~5, XKl&£L<l*l~4£&&J:5(£MflEl-S© 
#igST*3?3 0 r©Jt*S/h* V^t CO©^«S(S< ft 

9. *#V^**©W**##<fc0«yT#*U<fc 

10 v\, 

[0 0 3 5] SJSffAtt, iMf» ff?JBE~l Okg/cm 
2 G, ffiL<H«JS~4kg/cm ! G, L 
<««Ji~2 k g/cm 2 G©JE^®fflt?=fT5o " - 

»©»#**©#*# < -*"5jE5«**>*©T?a»»KT 
JfUfcfcSU 4*fc, 1 0 k g/cm 8 GSr®;t5iifiiJ£ 

^«Bwat©awftSttsu flwsKjfcWKais 
[0036] «nBR*H\ a*, 6 0"cet±» #*l< 

20 fct, 6 0~2 6 0 < C^5##IO£V'>ffi«$BH-C, CO 

=ffp-t* 5 -c#5o - ©s/sm**s 6 o ^^-efsafc 
5&S^3i<fts©-ellfflWftsv (^MJS*) ©$SH-e 
fico©^*^ (teffc*) ^+^t*9-^f-v\ r© 
c o ©t5-fk^*©x@jc:*3 it c o©f&fkSjKtt*f»S 

ji©au£!8«i«<«Di-*sfc» a*. *hK©co<EflsHt 
*©wyt*at<fci-s. 

[0 0 3 7] MIESJC&{4. a*. GHSV (tt^ 

30 ^^©«wi^K*Jtsiiw&ft«3ta»t«a£fflrs««ic 

S©^tt©#aS*P©£IW5i£) Sr5000~500 
OOh r 'WlfiHlc^LT^fT?©* 5 ^-^*)?.., 
T?» GHSVSr/jNj<t5t ^®©SJE&^«* S ^ t ft 
5, — GHSVSrfc*!?^t<-r5tCO©^** 
*SffiT-t*-5. Sf*L<tt. 6 0 0 0~2 0 0 0 0 h r 1 
©«BB^»*f-*. 

[0 0 3 8] r©CO©<E{b»*|::fflv^SRjfc|61tti: L 
Ttt, «fc(HBfttt*<, ±IB©S^#^«fc-&5'b© 
-Cfc^i#a©^S;©t©^jgffi-5rtg-cfo-5*5, -<Dte 

40 ^s^iifil^K^-cfc5©-e. «oftflafPSr*jati-sfc 

»tSJ£»©Bfe*tt©J:v^SJ6Kllt> L< l4S/S^Srffl 
Sv^fi, yi/- Y7 4 ^ffl<?©J»SE«S!©R««**ffa 
flLfcO, «l»i©^Milt?|«IfflE«cSr«ffl*-e:fc!)-t- 

[0 0 3 9] n 5 LT»W©#Jfcfc±oTK3tiS*l,fc* 
*^^^B» ±B©J:5KCOjift*+»Kfi«S*i, 

r v n 5 © -<?«»«»© s &mmmm<D&mRWAi t sr + 

50 ^KHS«i-*ri:*T*, *©JM»»W8«3»* • »« 



(7) 



^H¥-9- 1 3 15 3 1 



11 

ttSe§-;M6lciR]±-r£;:i:tfS-C#£. rococo 

•So ate. tt$a$)m&&<oco%:<5tt7i<mtt#x<p<o 

[0 0 4 0] ^igtcitJW^^cTKm^^li. # 
fc*-e#» «K» fcfcfc*** (A® ©WiR:& 

[0041] ftjfcojiiiM^wfiv^T'Aogfefrjsa 
<ftst«ii©*fc*j*affltf*s#fi\ ■*©aerias«'t> 

*^bTV^5f>©-t?H:CO©<Eflsli»*»IIEi: bTltflH 
M*«£fflv^JS*#£lifri2© «fc 5 r. fc R: J: o 

[0 0 4 2] 

v\ 

fiSK (0. 0 3 5 6M) SrPKU r©JR{C7K5 0 c c 

<Tio 2 , *msm <*> is. cr-el, * 

iBft: 7m ! /s) S:SAL> MIK^XuAbfe. 

[0 0 4 3] ftMK n-?y-i^l/-^- 
Sr/HV^frofc. ItJfeflL "?y7)V<fpX. 12 0^2 

mm. 5 o 0*0-04 i$rai&*«:fTo;fc 0 ric jiib©^ 

-^aS^^^tK 1 0 0 c c CSAL, ^©^(ck 

2 0 < C-C2&3 S IW, 5 0 0 < Cr4Hf|W®E/££fi 1 ofc 0 
[0044] fSiSLfcfelijWtt, «*y/ftg«ft£ J: 9 /ft* 

— Rjfctffcasttbfcll, *#ft«ffi«f, 5 0 0 < c-eiB#w 

S^^SrGHSV 1 0 0 0 0 h r -'©4-?i!f£iiI$ii\ 
KJ&E^ttO. lkg/cm'GiU CO©C<ti* 
S&«r*To;fc 0 »SSAPCOi8IM« r©SJt£:{-*5 
l*SR*»HinCO»Sa* 1 0 p pmfitTfcfcSKJSM 

[0 0 4 5] fc*>, 4ii©ii?im^n?h^77 
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[0 0 4 6] [SiJfe^J 2 ] HifetfiJ l (cisv^T, A p ©# 

xmrfL&m i ©iftsfefli 2 fc*i-^^*afigfcft^.fcr t « 

C*J£^J3] HJSflJ 1 f-fcVT. AP©#**&j££riU 
©HJfetfO 3 *!Ej£fcft*.fc r. h v&\mW£M 

ME©fMlli«:fTofc 0 IS*Sr* 1 
10 [HJfc^4] Hffimm*5V>-t\ K©4&0. 0 511 

-e. An l ©MJ&M4 (^^-f-^f^*g^g;{c 

ftitfcifc«^»4Bl«ll!:»«t©W«*:fTofc. 

1 

[Jli£0»J5] HJg^Jl{-*3V>T, KNO, SrCsNO, 
tW^t-ttl^«I^M^©iSia<Sr J fTV>, ftwe % 
AP©^M*i l ©fSJfctf!! 5 t^-r^^ia^t-ftx. 
fcri:6Wl±ia]«IK:*fcK©ffMB*ffofc 0 ttft&XlK: 

20 [HJS^J6] HJfi^J 1 ^*SV>T, KNCS-Ba (NO 
3 ) 2 t^^fciiW^.«lHHt(Cfi!feSft©PjS^ ; fTV\ JSfe 

vN-t?, a n i <onmm<o \z.7Ft#*M& 

m i t-^-To 

[0£Jfe#!l7] HJSflJlJ-^T. KNOsSrRbNO, 

An©^^«a^Sr* l ©*ife0>J7 ic*-t-^fx«a^(cft^. 
feik»^ttW«lc*ai©ffMBSr1Tofc 0 ^*^3SHc 

30 [0047] i ] mmm 1 (c^3v^r , k zmw 

CJtWJl] $mmi\^i$^X. KNOj SrF e (NO 

V^t?, AR©^«i.^Sr^l©it«5E'P!Il^-r^«a^ 
{cf^^fcri;«^-f*l^«l-S4^©ff1i5Srfifofc 0 ^*Sr 
^ 1 {^^-f-„ 

[0048] tmmm8) mMmuz&^x. =??~t 

40 SrTVl^-T- (Al.O,, tt^li^X^ («) K, KH 
D - 2 4 ) Kftitfc r t W^I4lll«t-<!ffi!i«©IliSSrW 
v\ ^fcv^-e, AP©^*aj*Sr*i©I^Jfi^J8fj:*-r^ 

^*Sr* 1 lc^-r o 

x=!7AS«f^ic:oVNT, nail!:ftfc|«E©ffHKSrfi l o 
f-„ ^*€r«ltc^-fo 

^JgflsJl I-*5V^T, ^^-T^->y^ (S 
i 0 2 x FUJI S I LYS I ACHEM I CALtt 
50 CAR I ACT G-10) {dft^fc^ t SlfiMiffl 



(8) 



#M¥9-1 3 15 3 1 
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«t©Wffi*rfTofc. »*t«lCSt. 
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[0 0 4 9] 
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0. 6 
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7 4. 9 


1 5. 0 
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t a n 
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7 3 ~ 2 0 4 




0. 6 


2. 0 


74. 9 


I 5. 0 


10 3 — 2 3 3 




0. 6 


2. 0 


7 4. 9 


1 5. 0 


17 9 - 2 16 




0. 6 


2. 0 


7 4. 9 


1 5. 0 


12 0 — 2 6 0 


#^PJ2 


0. 6 


2. 0 


7 4. 9 


1 5. 0 


14 4 ~* 19 6 




0. 6 


2. 0 


74. 9 


1 5. 0 


12 0 - 16 0 
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2. 0 
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[0 0 5 0] JK^-ttttRji^-frSr t^-CtS. *fc, #3SW©«« 



